We examine the empirical domain of validity of statistical theory, as applied to fission data on prefission neutron, charged particle, and p-ray multiplicities. Systematics are found of the threshold excitation energy for the appearance of nonstatistical fission. Prom the data on systems with not too high fissility, the relevant phenomenological parameter is the ratio of the threshold temperature Ttb",b to the (temperature dependent) fission barrier height Eb"(T). The statistical model reproduces the data for Tqb",b/Eb"(T) (0.26 + 0.05 but underpredicts the multiplicities at higher +thre h/sEbar(T) independent of mass and fissility of the systems.
We examine the empirical domain of validity of statistical theory, as applied to fission data on prefission neutron, charged particle, and p-ray multiplicities. Systematics are found of the threshold excitation energy for the appearance of nonstatistical fission. Prom the data on systems with not too high fissility, the relevant phenomenological parameter is the ratio of the threshold temperature Ttb",b to the (temperature dependent) fission barrier height Eb"(T). The statistical model reproduces the data for Tqb",b/Eb"(T) (0.26 + 0.05 but underpredicts the multiplicities at higher +thre h/sEbar(T) independent of mass and fissility of the systems. It is well established that the Gssion process of hot nuclear systems cannot be described within the Bohr-Wheeler statistical theory, equivalent to the transition state theory of unimolecular reactions. At high excitation energies the prefission neutron, charged particle, and giant dipole resonance (GDR) p-ray multiplicities exceed the predictions of the statistical model calculations, although the model works well at low excitation energy. Many systems have been studied extensively [1] , but this apparent hindrance or delayed onset of fission is still not well understood.
Phenomenologically, the fission hindrance can be described in the framework of Kramer's model [2] as a consequence of either very large or very small dissipation of the collective motion. Thus, this data presents to the theorist the problem of understanding the dissipation and how it depends on excitation energy.
In this work we search for systematic trends of the validity of the statistical model by assembling data over a wide range of masses and fissilities. In particular, we shall tabulate the threshold energy Etb",h marking the upper limit of energies where the statistical theory applies. Although a large set of excitation functions covering the relevant energy range exists already for quite some time, no detailed analysis of these data have been performed. In the present paper we extract and analyze the threshold energy from a variety of different measurements. We find a rather simple correlation, which we do not understand, however. Table I lists the analyzed fissioning systems following fusion evaporation reactions. Precession neutron, charged particle, and GDR p-ray multiplicity measurements are included. The erst entries in the table are the reaction   TABLE I . Reactions, compound nuclei (CN), fissilities (xs"), threshold energies (Et;b",b), threshold temperatures (Ttb""b), mean fission barriers Eb " temperature dependent mean fission barriers Eb, (T), for the analyzed reactions. The last two columns list the experiment type and the references. All energies and temperatures are given in MeV. dissipation had to be included in order to fit the p-ray spectrum.
In addition to the particle/p-ray multiplicity data of fusion reactions we also analyzed the data from sequential fission of the peripheral collision of Ar + 3 Th at 30 MeV/A (Table II ). The threshold energy was deduced from Fig. 2 of Ref. [14] . The crossover energies where the calculated fission probabilities reach the measured fission probabilities were attributed to the onset of fission hindrance. It should be emphasized that E~h",h in this case is not a directly measured quantity, but was derived from a model calculation.
The extracted values of Eth,~,h of Tables I and II are summarized in Fig. 1 and shown as a function of the mass number of the fissioning system, The difFerent symbols correspond to the following experimental methods:
Neutron multiplicities following heavy-ion fusion (o) and proton induced fusion (E ), charged particle multiplicities (~), GDR p-ray multiplicities (x), and peripheral reac- Tables I  and II. tions (E). At low masses, Eqb",b is large ( 80 MeV)
and it seems to drop to lower values for heavier systems. However, the data are spread over a wide range and no clear trends can be observed. Figure 2 shows the same data as a function of the fissility of the system. Here it is obvious that Eth",h drops dramatically from 80 MeV down to 20 MeV within a rather narrow range of fissilities around 0.72. Only two data points do not follow this general trend. The GDR p-ray multiplicity measurements of the two S induced reactions show a very large threshold energy even at very large fissilities. It is difficult to see how the large Et,h",h obtained in the GDR analysis can be reconciled with the smaller Eqb«, b obtained in particle multiplicity studies for nuclei with similar fissilities. This discrepancy cannot be attributed to the difFerent methods applied, since two other data points deduced from GDR measurements ( ooPb and Th) follow the general trend rather nicely. However, it might be useful to repeat the measurements for the same systems studied by the other technique, in order to try to resolve this disagreement. Fig. 1 .
In the following we try to find a parametrization of Eth",h which is independent of the size of the system or the fissility. Obviously the temperature is an important parameter, and we present in Table I the threshold temperature Tth",h corresponding to the energy threshold Eth«sh To co.mpute this, the rotational energy E"t must be subtracted from the excitation energy. As a function of angular momentum l, we assume thresh (t) = g[Ethresh -Erot, (l)]/a, with the level-density parameter a = A/9. We then average over angular momenta contributing to the fission reaction as PIp +thresh(l)«ss(l) thresh = Pi=@"«ss (~) Tth",h is therefore the mean temperature for the systems leading to fission.
We extract the fission barrier in a similar way, using the Sierk's angular momentum dependent fission barriers [15] , E&™p" b-()«-() &b. = Ei=p" «-(l) (2) The fission barrier may also depend on the temperature, so for completeness we also calculated the temperature-dependent barrier Eb, (T) using the parametrization of Ref. [16] . The values for Tqh«sh, Eb», and Eb»(T) are listed in Tables I and II . Figure 3 shows the ratio of the threshold temperature Tth",h over the temperature dependent fission barrier Eb, (T) as a function of mass. With the exception of the two~2 S induced reactions, this quantity seems to be independent of the mass and therefore also independent of the fissility of the system. This is also the case for the Sierk barrier without any temperature dependence.
There also exists no discrepancy between the difrerent probes that were used to measure the threshold energy. The majority of the data points were extracted from neutron multiplicity measurements and they agree very well with experiments of charged particle and GDR p-ray multiplicities. Also the proton induced reaction and the peripheral data are in agreement.
If we ignore the two 3 S induced reactions, we can plot the remaining data points on a linear scale ( Fig. 4 ) and extract a mean value (excluding 2siEs) of Tthresh/Eb»(&) = 0.26 + 0.05, and a somewhat smaller value 0.20+0.05 using the Sierk barrier without any temperature dependence.
The significance and interpretation of this empirical relation is not obvious. The parameter thresh/Eb» enters into a number of considerations. It must be small in order for a compound system to be formed, but this criterion is met for much larger values than we found for the threshold. The parameter explicitly enters into the prefactor of the decay formula in the limit of small dissipation and underdamped collective motion [Eq. (28) of Ref. [2] ]. If the friction coefficient were constant, the fission rate would decrease below the statistical decay rate at higher temperature consistent with the experiments. However, it is established that the high temperature region is overdamped, which is supported by some microscopic calculations [17, 18] and also by experimental observations [1, 19] . Thus, Kramer's underdamped solution does not apply and cannot be the explanation for the extracted relation.
Although it is obvious that nuclear dissipation is temperature dependent, the origin of this dependence is still not understood. As Kramers pointed out in his original paper [2] , it is far from clear whether the common assumption of a linear friction is justified [20] . Only very recently have calculations attempted to reproduce the excitation dependence of prefission evaporation multiplicities as well as fission probabilities [21] . The present observation of a systematic behavior in a wide range of measurements and the existence of a numerical parameter for the onset of dissipation efrects is valuable for future theoretical calculations and has to be understood within the models. 
